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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1-2, 5-7, 9, 10 are rejected under 35 U.S.C. 102(a) as being anticipated 
by Wieczorek et al (US 2004/0018696). 

With respect to claim 1 Wieczorek et al teach a method of manufacturing a 
semiconductor device comprising: a first film forming step of forming, on a concave and 
convex portion formed by an element on a semiconductor substrate (fig. 2a, para 0032), 
an oxidation preventive layer as a thin non-oxidizable layer (not shown) .which 
prevents permeation of moisture into the element(para 0033, lines 10-13) ;a second film 
forming step of forming, on the oxidation preventive layer, an expansion layer '220" 
which can be oxidized and expanded by a heat treatment in an oxidation atmosphere; a 
third film forming step of forming, on the expansion layer, an insulating film ""206" which 
can be fluidized by the heat treatment in the oxidation atmosphere; and an expansion 
step of subjecting, to the heat treatment in the oxidation atmosphere, the semiconductor 
substrate on which the oxidation preventive layer, the expansion layer and the insulating 
film have been formed, to fluidize the insulating film and to oxidize and expand the 
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expansion layer, thereby eliminating bubbles generated in the insulating film. (2a- 2d and 
related description, para 0032-0038) 

With respect to claim 7 Wieczorek et al teach a method for manufacturing 
semiconductor device, comprising: a first film forming step of forming, on a concave and 
convex portion formed by an element on a semiconductor substrate, an oxidation 
preventive layer which prevents permeation of moisture into the element; a second film 
forming step of forming, on the oxidation preventive layer as a thin non-oxidizable 
layer (not shown) , an expansion flow layer which can be oxidized, expanded and 
fluidized by a heat treatment in an oxidation atmosphere and which has an insulating 
property; and an expansion step of subjecting, to the heat treatment in the oxidation 
atmosphere, the semiconductor substrate on which the oxidation preventive layer and 
the expansion flow layer have been formed, to oxidize, expand and fluidize the 
expansion flow layer, thereby eliminating bubbles or open pores generated in the 
expansion flow layer (2a-2d and related deception). 



With respect to claim 5 and claim 9 Wiecaorek et al teach the oxidation preventive 
layer (not shown) is formed of a silicon nitride film. 

With respect to claim 6 and claim 10 Wiecarek et al implicitly teach a pressure of the 
oxidation atmosphere in the expansion step is atmospheric pressure or more, and 
Wiecarek et al explicitly teach a temperature of the heat treatment is 400.degree. C. to 
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800.degree. C. (claim 26 and claim 43). Inherently Wiecarek et al teach pressure for 
oxidation is atmospheric pressure because Wieczorek et al does not mention any thing 
about using chamber or furnace for enclosing the substrate in controlled atmosphere to 
oxidize silicon layer. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 4, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wieczorek et al in combination with Ishitsuka et al (US 6,881,646) and admitted prior 
art. 

With respect to claim 2 and claim 8 Wiecaorek et al teach the expansion layer, as in 
claim 1 or expansion flow layer as in claim 4 which is made of silicon (para 0033, lines 
1-3), but do not mention silicon is one of polycrystalline silicon or amorphous silicon.. 
Ishtsuka et al teach amorphous or polysilicon or monocrystalline silicon and oxidizing 
the polysilicon to avoid any void formation (col.2, lines 2146). It would have been 
obvious to one of ordinary skill in the art to use amorphous or polysilicon for oxidation in 
place of silicon in place of silicon in the invention of Wieczorek et al because Ishitsuka 
et al because any type silicon is functionally equivalent to remove voids. 
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With respect to claim 4 Wieczorek et al do not teach the insulating film is a 
silicon oxide film containing at least one of phosphorus, arsenic, boron, fluorine and a 
halide. Admitted prior art teach insulator layer is BPSG layer (page 3, line 16-27). It 
would have been obvious to one of ordinary skill in the art that to use BPSG layer 
because reflow of BSG is excellent and would avoid formation of voids. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wieczorek et al in combination with Manir et al (5652176) 

Wieczorek et al do not teach the expansion layer is made of aluminum, tantalum 
or an alloy of them. Manir et al teaches forming aluminum oxide as alternative to silicon 
oxide for isolation in thee trench (col. 4, lines 26-243). It would have been obvious to 
one of ordinary skill in the art to use aluminum oxide as alternative to silicon because 
both are functionally equivalent to form device isolation regions as mentioned by Manir 
etal 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Prior art teach a method o manufacturing a semiconductor device 
by forming trenches. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Savitri Mulpuri whose telephone number is 571-272- 
1677. The examiner can normally be reached on Mon-Frfrom 8 a.m. to 4.3-0 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Garber, can be reached on 571-272-2194. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Savitri Mulpuri/ 

Primary Examiner, Art Unit 2812 



